Dissecting the structure and mechanism of a complex duplication-triplication rearrangement in the DMD gene.
Pathogenic complex genomic rearrangements are being increasingly characterized at the nucleotide level, providing unprecedented opportunities to evaluate the complexities of mutational mechanisms. Here, we report the molecular characterization of a complex duplication-triplication rearrangement involving exons 45-60 of the DMD gene. Inverted repeats facilitated this complex rearrangement, which shares common genomic organization with the recently described duplication-inverted triplication-duplication (DUP-TRP/INV-DUP) events; specifically, a 690-kb region comprising DMD exons from 45 to 60 was duplicated in tandem, and another 46-kb segment containing exon 51 was inserted inversely in between them. Taking into consideration (1) the presence of a predicted PRDM9 binding site in the near vicinity of the junction involving two inverted L1 elements and (2) the inherent properties of X-Y chromosome recombination during male meiosis, we proposed an alternative two-step model for the generation of this X-linked DMD DUP-TRP/INV-DUP event.